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Roofing Materials 
This publication describes 
various roofing materials 
and systems, and will help 
you make sound roofing 
choices for your home. 
The information contained in this 
publication was produced by the 
School of Architecture-Building 
Research Council (BRC) at the 
University of Illinois at Urbana-
Champaign. For a complete set of 
27 Council publications for $29.95 
calll-800-336-0616. 
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ROOFING MATERIALS 
Roofing or roofing materials can be 
said to have two basic purposes. Primar-
ily, a building is roofed to protect the 
structure and its contents from the effects 
of weather. Secondary to protection, the 
roofing may provide decorative effects. 
This publication will describe some of 
the many materials and systems avail-
able for residential roofing, typical appli-
cation details, and some of the problems 
encountered. 
Properties of Roofing 
In addition to weather protection, roof-
ing materials offer fire resistance, durabil-
ity, and beauty. Each type of roofing ex-
hibits these characteristics to some de-
gree. 
The standard fire-resistance of roofing 
materials is established by tests con-
ducted by the Underwriters' Laborato-
ries, Inc. Roofing systems are classified 
"A," "B," or "C" in descending order ac-
cording to their resistance to flame ap-
plied to the wearing surface and their 
suitability for the service intended. 
The expected durability of a roofing 
product is generally indicated by the 
manufacturer based on testing and expe-
rience. In some instances, the materials 
will be warranted or bonded for a spe-
cific number of years. Warranties and 
bonds will differ considerably between 
manufacturers. Generally, warranties 
cover materials only (no labor) and may 
be prorated over the expected material 
life. The warranties will probably not 
cover ancillary materials such as flash-
ings, metal work, etc. Bonds, when is-
sued by the manufacturer, are more inclu-
sive. The cost of the bond is paid by the 
building owner. Bonds may well have 
several exclusions (problems not cov-
ered) and are not normally available on 
single-family buildings. 
Most residential roofing applications 
are required to impart a certain amount 
of beauty to the house, or at least not de-
tract from its appearance. This may be ac-
complished by using a very plain, but at-
tractive material, by using a material that 
will impart color to the roof, or by select-
ing a material that will give the roof a 
pleasing texture. The choice will be made 
by the owner or architect to blend with 
or complement the rest of the house. 
Roofing Materials 
Relative Relative Relative 
Material In-Place Cost Durability Maintenance 
Shingle 
Asphalt Low Medium Minimum 
(Organic or Fiberglass) 
Fiber-cement Medium Medium Occasional 
Slate Expensive Long Minimum 
Wood, edge-grain Medium Medium Occasional 
Aluminum Expensive Long Minimum 
Roll Roofing 
Mineral-surface 
19" selvage edge Lowest Short Frequent 
Mineral-surface 
90# cap sheet Lowest Short Occasional 
Mineral-surface 
pattern-edge roll Lowest Short Occasional 
Built-up roof 
and single ply Medium Short-Medium Occasional 
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The roof slope describes the rise 
of the roof for each 12 inches of 
horizontal run. 
Types of Roofing 
Roofing systems can be grouped into 
two broad classifications, multiple-unit 
systems and membranes. Multiple-unit 
systems depend, for the most part, on 
their water-shedding properties to keep 
the interior dry. Shingles, metal panels, 
and fiber-cement sheets are multiple-unit 
roofing systems. On low-sloped roofs, 
membrane roofing systems are used. 
These systems depend on their water-
tightness properties rather than their 
water-shedding ability. Built-up roofs 
and single-ply roofing systems are exam-
ples of watertight-membrane roofing sys-
tems. 
The performance of multiple-unit sys-
tems is affected to a great extent by the 
slope of the roof and the exposure of the 
unit to the weather. For example, a wood 
shingle 16 inches long can be applied 
with a 5-inch exposure on a slope of 5 
inches in 12 inches, but the exposure 
must be reduced to less than 4 inches if 
the roof slope is less than 4 inches in 12 
inches. Generally, multiple-unit roof sys-
tems should not be used on roof slopes 
of less than 4 inches in 12 inches. How-
ever, with heavier units or units of spe-
cial design, or with special application 
techniques, they can be used on slopes as 
low as 2 inches in 12 inches. 
Built-up roofs are fabricated on the job 
by laminating several layers of bitumi-
nous saturated sheets (roofing plies) to-
gether using hot or cold bituminous ma-
terial to form a watertight membrane. 
Asphalt Shingles (Organic or Fiberglass) 
Asphalt shingles have been used for many years be-
cause they combine good appearance, relatively long life 
and low initial cost. They can be used on new construc-
tion as well as for re-roofing. When used for re-roofing, 
under most circumstances, they can be applied directly 
over the old roofing material but no more than one addi-
tional layer. The shingle may be made using either a felt 
material (usually made of wood pulp, waste paper, and 
waste rags) or glass fiber material as a base to provide 
strength and stability. While the organic felt has proven 
to be dependable and relatively trouble free, the glass fi-
ber is more stable than the felt and is more resistant to 
fire (Class A). More asphalt is used to coat the fiber glass 
material, so that the resultant shingle is more durable 
and should have a longer life. 
The top layer or ply is frequently covered 
with stone or gravel embedded in a 
heavy bituminous coating, or the top ply 
may be left smooth with a protective 
coating, or a heavy felt covered with 
granules similar to those used on shin-
gles may be used. 
Several new single-ply systems are also 
available for membrane applications. 
These are roofing systems that make use 
of rubber-like materials (EPDM), plastic 
(PVC) or other man-made substances 
such as Hypalon© and proprietary com-
binations of polymers and rubber-like 
materials. 
There are also systems labeled "modi-
fied bitumens." These are roof mem-
branes using a reinforcing core coated 
with asphalts that have been modified by 
adding materials such as atactic polypro-
pelene (APP) or styrene-butadiene-sty-
rene (SBS). While these are referred to as 
single-ply systems, they usually incorpo-
rate two or more plies of material to form 
the membrane. Many of these systems 
come with surface coatings applied in 
the factory (granules, metal laminates) or 
they may receive their final coatings in 
the field after application. 
Selection of Roofing 
The selection of the roofing materials anq 
roofing systems is influenced by many 
factors. The cost of the roof, both initially 
and for later maintenance, is of primary 
importance. The durability of the mate-
rial will affect both maintenance costs 
and appearance. Short-lived materials 
may have to be replaced before they pre-
sent leakage problems because of unsatis-
factory appearance. 
The slope of the roof automatically lim-
its the selection. Low-slope roofs require 
water-tight systems. Steeper roofs can be 
covered with water-shedding systems. 
Some materials, such as tile and slate, re-
quire heavier roof framing members. 
Some building codes prohibit the use of 
wood shingles except when special re-
quirements are met because of the fire 
hazard they present. Treating wood shin-
gles will somewhat improve their fire-re-
sistance, but they still may not be accept-
able in some areas. 
The preceding table lists the relative 
durability, relative cost, and other factors 
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Roofing Materials 
Typical ice dam formation 
Drip edge 
below 
underlayment 
for some of the more widely used roofing 
materials for residential construction. 
Application of Roofing 
Each roofing material or roofing system 
has certain application details that are pe-
culiar to it alone. However, there are 
some general requirements that can be 
applied to almost all forms of roofing. 
Good flashing details are a require-
ment of any form of roofing material or 
system. For multiple-unit types of roof-
ing, this includes metal drip edges, val-
ley flashing, and flashing at the intersec-
tions of roofs and vertical walls or chim-
neys. The membrane-types of roofing 
have similar flashing techniques. Several 
typical flashing arrangements are illus-
trated throughout this circular. 
Eaves flashing is always recommended 
for multiple-unit roofs in areas where ice 
may form along the roof edge. Ice forma-
tion will cause water to back-up under 
the shingles and could then drip into the 
house. Water damage from ice damming 
usually shows up over windows, or 
where the wall and ceiling join. A layer 
of self-adhering waterproofing shingle 
underlayment should extend from the 
edge of the overhang to at least 12 inches 
beyond the inside face of the exterior 
walls. Ninety-pound mineral-surfaced 
roll roofing or 55-pound smooth-surface 
roll roofing may be used instead of the 
waterproofing shingle underlayment. On 
slopes less than 3 inches in 12 inches, the 
eaves flashing should extend at least 24 
inches beyond the inside face of the exte-
rior wall. 
Some materials also require underlay-
ments or interlayments of No. 15 or No. 
30 felts. For example, asphalt shingles 
should have a single underlayment 
when applied over roofs with a slope less 
than 7 inches in 12 inches. A double un-
derlayment is used when the slope is less 
than 4 inches in 12 inches. Wood shingles 
do not need any underlayment; however, 
with wood shakes (hand-split), an inter-
layment of an 18-inch wide strip of No. 
30 felt between layers of the shakes is 
used. Slate shingles are laid over a No. 30 
felt, and fiber-cement shingles over a No. 
15 or No. 30 felt. For low-slope applica-
tions, fiber-cement shingles will require 
36-inch wide interlayments of No. 15 as-
phalt-saturated felt spaced so that the 
felts overlap at least 18 inches. 
The requirements for underlayments 
and interlayments vary not only with the 
material and the slope of the roof but 
also with the requirements of the local 
building codes. 
Underlayment 
----
Rake edge ----
above 
underlayment 
I nterlayment 
Wood Shakes 
Underlayment Installation Interlayment Installation 
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Chimney flashing detail 
Flashing and cricket detail 
Vent pipe flange detail 
1 Step Fla6hing 
2 Shingle6 
3 Counter fla6hing~--.--
Problems in Roofing 
The most troublesome problem in the ap-
plication of shingle-type roofs is im-
proper nailing. Too often the shingles are 
nailed too high with too few nails or the 
nails are not driven flush with the shin-
gle surface. When improperly nailed, the 
shingles lack wind resistance and easily 
crack or blow off the roof when subjected 
to high winds. 
Faulty flashings are the cause of more 
leaks than the roofing materials in resi-
dential applications. Improperly applied 
flashings will open and allow water to 
penetrate the roof. Vulnerable areas are 
flashings around chimneys and against 
vertical walls. Only stepped flashings 
should be used against vertical walls, as 
shown in the illustration. The stepped 
flashings allow water that penetrates to 
the flashing to run out to the surface of 
the roofing before it can travel sideways 
under the roofing. Careful attention to 
application will prevent these leaks. 
Inadequate attic ventilation can also 
cause problems. Without sufficient attic 
ventilation, condensation can occur on 
the underside of the roof sheathing and 
drip back to the ceiling, making it appear 
as if the roof is leaking. Distortions of the 
shingles and rotting of the roof framing 
or sheathing can also occur if condensa-
tion persists. (See Circular F6.2, Moisture 
Condensation, for more information.) 
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Flashing at dormer wall 
Step flashing at vertical wall 
with wood siding 
6 
... 
Building Research Council 
Typical wood deck section 
If inadequately dried lumber is used 
for the roof sheathing, the roof materials 
may buckle as the lumber dries and 
shrinks. Sheet-type sheathing applied 
without adequate spacing between 
sheets can expand and buckle. 
The backs of asphalt organic shingles 
absorb moisture from rain and snow 
when stored without weather protection. 
If these shingles are applied during hot, 
dry weather, they may distort on the 
roof, causing a condition known as "fish-
mouthing." 
PORCH AND SUN DECKS 
A flat roof section over a garage, car-
port, or lower floor area is sometimes 
used as a sun deck or open porch. Care 
must be used when roofing such areas so 
that a dependable wearing surface will 
remain watertight under the abuse of fur-
niture and foot traffic. 
An easy method of achieving a depend-
able system is to provide a wood deck of 
one-inch boards (usually 1 x 4' s or 1 x 
6's) spaced one-fourth to one-half inch 
apart over a waterproof membrane. The 
deck is made up in sections about eight 
feet long to facilitate easy handling and 
removal should the roofing below need 
maintenance or repair. The deck sections 
are placed on 2 x 6' s laid flat on the roof 
surface. The 2 x 6' s should be spaced 
about four feet apart. Redwood, cypress, 
or lumber treated to resist decay and rot 
should be used for the deck construction. 
The panels should not be nailed to the 2 
x 6' s but may be secured by metal braces 
or wood chocks. No nails or screws 
should be allowed to penetrate into the 
roof membrane below the wood deck. 
In areas where severe or heavy usage 
or traffic can be expected, it is best to con-
sider the use of tile or slate. Promenade 
tile (unglazed clay tile), or any ceramic 
tile rated for outdoor use, may be used. 
Slate is available in various sizes and 
should be 3 I 16 to 3 I 8 of an inch thick. 
For areas of extreme service, 3 I 4-inch to 
l-inch slate should be used. The deck re-
ceiving the slate or tile is first roofed 
with a waterproof membrane. On wood 
decks, the tile or slate is set in pitch or as-
phalt and the joints are grouted. On con-
crete decks, tile and thick slates (3 I 4-inch 
to l-inch) are set in a Portland cement 
grout about 3 I 4-inch thick. Thin slates 
are set in pitch or asphalt. 
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Open Valley Flashing (Left) 
Closed-Cut Valley (Right) 
Woven Valley (Left) 
Metal Valley Flashing (Right) 
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